In the United States, 700 000 individuals are behind prison bars at any point in time; this represents the highest incarceration rate in the world. 1 In the past 20 years, states' correctional costs have risen by 315% to $44 billion annually, constituting the fastest-expanding area of government spending after Medicaid. 2 Ninety-five percent of prisoners will eventually be released to the community; more than 500 000 prisoners are released annually. 3 There is pressure to release more prisoners because of prison overcrowding, growing correctional health expenditures, and constrained legislative budgets. 1, 4, 5 In October 2011, California began releasing more than 30 000 inmates from its prison system to comply with a Supreme Court ruling citing an unhealthy level of overcrowding. 6 Correctional health care systems are constitutionally responsible for health care while patients are incarcerated, but not upon release.
Recently released prisoners have low educational attainment; high rates of poverty, unemployment, and homelessness; and high risk of poor health outcomes, including death, upon release. 7, 8 Eighty percent of released individuals have chronic medical, psychiatric, or substance abuse problems, yet only 15% to 25% report visiting a physician outside of the emergency department (ED) in the first year postrelease. 8, 9 Most released individuals state that they use the ED as their regular source of care. 10 There is little care coordination between prison and community health systems. Few individuals are released with a sufficient supply of chronic medications, primary care follow-up, or health insurance. 11, 12 There is limited evidence to guide how to provide effective health care to this population after release. More primary care practices are tailoring care to highrisk populations using primary care---based, complex care management (PC-CCM) programs. 13 These PC-CCM programs are designed to assist patients in managing medical problems and related psychosocial problems, in an effort to improve care and health system engagement, and to reduce costs. 14---16 However, the effectiveness of these PC-CCM programs for recently released prisoners has not been demonstrated. In 2007, we designed and compared 2 interventions to engage recently released prisoners into primary care. We offered individuals returning to San Francisco postincarceration an initial transitional care visit. After this initial visit, we randomly assigned participants to receive (1) ongoing care at Transitions Clinic (TC), a PC-CCM program for formerly incarcerated individuals consisting of primary care from a provider with experience working with this population and care management from a community health worker (CHW) with a personal history of incarceration, 17 or (2) an expedited primary care (EPC) appointment at another safety-net clinic. Care management from a CHW included basic case management, as well as chronic disease selfmanagement support, health care navigation, and patient panel management. We compared the effectiveness of TC versus EPC in increasing primary care and reducing acute care utilization. We hypothesized that individuals randomized to TC would have more primary care and fewer ED visits compared with those randomized to EPC.
METHODS
We used a community-based participatory research approach by partnering with a community advisory board consisting of individuals with a history of incarceration, representatives from community organizations working with formerly incarcerated individuals, and local policy leaders to choose the study design, protocol, and plan for analysis. 18 Because low rates of primary care engagement and high rates of ED use and death among recently released prisoners are well documented, 7, 8 we offered transitional care to returning prisoners and compared the 2 interventions designed to improve primary care engagement.
Participants
The CHW attended a weekly mandatory parole meeting and offered all attendees a clinical transitional health care appointment within Objectives. Individuals released from prison have high rates of chronic conditions but minimal engagement in primary care. We compared 2 interventions designed to improve primary care engagement and reduce acute care utilization: Transitions Clinic, a primary care-based care management program with a community health worker, versus expedited primary care.
Methods. We performed a randomized controlled trial from 2007 to 2009 among 200 recently released prisoners who had a chronic medical condition or were older than 50 years. We abstracted 12-month outcomes from an electronic repository available from the safety-net health care system. Main outcomes were (1) primary care utilization (2 or more visits to the assigned primary care clinic) and (2) emergency department (ED) utilization (the proportion of participants making any ED visit).
Results. Both groups had similar rates of primary care utilization (37.7% vs 47.1%; P = .18). Transitions Clinic participants had lower rates of ED utilization (25.5% vs 39.2%; P = .04).
Conclusions. Chronically ill patients leaving prison will engage in primary care if provided early access. The addition of a primary care-based care management program tailored for returning prisoners reduces ED utilization over expedited primary care. (Am J Public Health. 2012;102:e22-e29. doi:10.2105/AJPH.2012. 300894) 2 weeks of their date of release. During the period of recruitment, individuals released from California state prisons were mandatorily placed on parole and required to attend this meeting. 19 We recruited study participants into the trial immediately following a transitional care visit with a TC provider, which consisted of refilling medication and addressing urgent medical issues. After the transitional clinic visit, TC providers referred patients who met enrollment criteria for further evaluation. A trained research assistant then confirmed study eligibility, explained study procedures, and obtained written consent. Eligibility criteria were (1) English speaking, (2) aged 50 years or older or having at least 1 chronic illness including mental health conditions and addiction (either self-or physician-identified), and (3) not having a primary care provider in San Francisco. We referred individuals not interested in participating or not meeting study eligibility to a primary care provider within the safety-net system.
Study Procedures
The research assistant obtained informed written consent using a teach-to-goal method, which verifies adequate understanding of study design and protocol among vulnerable populations. 20 Following enrollment, the research assistant administered a 45-item questionnaire (described subsequently) and selected a consecutive, opaque, sealed envelope containing a randomly generated randomization code to assign the participant to an intervention group. 21 According to randomization, the research assistant provided the participant a follow-up appointment with a reminder card with the appointment date and time at either TC or in 1 of 5 safety-net primary care clinics according to participant preference (EPC). Participants randomized to EPC did not have further contact with the TC provider or CHW. We enrolled participants from November 15, 2007, through June 30, 2009 . After completion of the baseline interview, we made no further contact with study participants. Study participants received a $10 gift card to a local grocery store as compensation. We abstracted 12-month outcomes from an electronic repository available from the safety-net health care and jail health systems. The University of California San Francisco (UCSF) Committee on Human Research reviewed and approved this study, and the National Institute on Drug Abuse issued a Certificate of Confidentiality.
Interventions
The TC is a PC-CCM program embedded within a preexisting community health center. The TC's primary care team consists of a primary care provider with experience caring for formerly incarcerated patients and a trained and certified CHW with a personal history of incarceration. The CHW had completed a 6-month certificate program at a community college and on-the-job training to learn how to navigate the local health care and social service delivery system. The CHWs provide (1) case management support, including referrals to community-based housing, education, and employment support; (2) medical and social service navigation, including accompanying patients to pharmacies, social services, and medical or behavioral health appointments; and (3) chronic disease self-management support, including home visits for health education and medication adherence support. 17 Participants enrolled in the TC arm received an expedited (within 4 weeks) primary care appointment with the TC provider. All other appointments were scheduled at the discretion of the TC provider, but patients receiving care at TC could call the TC CHW to schedule urgent visits as needed. The TC program staff initially included 1 part-time provider and 1 full-time CHW but in July 2008 grew to 2 parttime providers and 2 full-time CHWs to accommodate a growing patient panel and to ensure a 1-to-30 ratio of CHW to recently released patients. The costs of this program included the CHW salary and the time costs of a TC provider supervising the CHW. Otherwise, the program utilized the existing resources in the community health center.
Participants enrolled in the EPC arm received expedited (within 4 weeks) primary care appointment with a safety-net primary care clinic provider. All other appointments were scheduled at the discretion of the new clinic provider. Providers at these safety-net clinics generally do not receive formal training in caring for individuals with a history of incarceration. The EPC did not have a CHW functioning as a care manager. Participants in TC and EPC had equal access to the resources of the local public health safety-net system.
Baseline Data
The baseline questionnaire included questions regarding marital status, education, employment, housing status, insurance status, accessible financial resources, and incarceration history. Participants reported self-rated health 22 and whether a health care provider had ever diagnosed them with one of the following chronic medical problems: arthritis, asthma or chronic obstructive pulmonary disease, cancer, chronic pain, depression, diabetes, heart disease or heart failure, hepatitis B or C, HIV/AIDS, hypertension, posttraumatic stress disorder, renal disease or renal failure, schizophrenia, seizure disorder, and stroke. We asked about hazardous alcohol use, 23 illicit drug use, or prescription drug misuse (defined as "medications that you bought off the street or stole from someone or were given by someone other than a medical professional").
To assess past health care utilization, we asked whether participants were sent to the ED or hospitalized while incarcerated. We asked about locations where they received health care before incarceration. Given variability in the prison discharge process, we asked participants whether they had been assigned a caseworker or given discharge medications or medical records before release. Finally, we asked them about ED utilization and hospital admission in the time between their release from prison and before study enrollment. We abstracted age, gender, race, and ethnicity on all patients from the electronic data repository maintained by the safety net system.
Outcomes
We assessed 2 primary outcome measures at 12 months after study enrollment: (1) having 2 or more visits to the study-assigned primary care clinic and (2) having any visits to the medical or psychiatric ED that did not result in a hospitalization at San Francisco General Hospital (SFGH), the only local public hospital. We also defined 4 secondary outcomes at 12 months after study enrollment: (1) rate of ED use, (2) having any hospitalization at SFGH, (3) having any incarceration in the San Francisco County Jail, and (4) time to first incarceration. Incarceration in jail WIT.0137.0001.0352
includes both short stays for arrests that did not lead to conviction and longer stays, including all transfers to the state prison system. For descriptive purposes, we collected information on the primary diagnosis for each hospitalization and the number of individuals who died. The research assistant, blinded to randomization assignment, abstracted outcomes data from the UCSF Clinical and Translational Science Institute's The Health Records Electronic Data Set (THREDS) and the Jail Health Services database. The THREDS database is an electronic data repository for research that contains data from the San Francisco public health care system's electronic health record and registration system. It includes all health care utilization data from the public health care system in San Francisco, which comprises 13 community clinics and SFGH. THREDS obtains its data on mortality from the California Department of Health Services Death Registry. 24 The Jail Health Services database has information on any incarceration episode in the San Francisco County Jail, including the dates of incarceration and release.
Statistical Analysis
We conducted an intention-to-treat analysis for each of the primary and secondary outcomes and used the v 2 test to compare primary care, ED utilization, hospitalizations, and incarceration between the 2 intervention groups. We used the Wilcoxon rank-sum test to compare the number of ED visits for the following categories (0, 1, 2 or 3, and 4 or more ED visits) and applied Poisson regression to compare the rates of ED utilization and hospitalization, adjusting for time incarcerated and censoring for death. We used survival analysis to compare time to first incarceration censoring participants who died. We performed frequency analyses to describe the median number of clinic visits and days incarcerated for both study arms. We considered P values of less than .05 statistically significant. We performed all statistical analyses with SAS statistical software version 9.2 (SAS Institute Inc, Cary, NC).
RESULTS
All 208 new patients who presented for an initial transitional visit were eligible for the study. Two hundred (96%) agreed to participate and were randomized. Of these, 98 were assigned to TC and 102 were assigned to EPC (Figure 1 ).
Demographic and Clinical Characteristics
Baseline characteristics between the 2 study groups were similar ( Table 1) . The mean age Among the 139 participants who reported taking a daily medication while incarcerated, 31.6% were released with no medications. Less than one fifth of participants (15.2%) were released with their medical records.
Before study enrollment, 14.0% of participants reported receiving care in the ED, and 4.5% reported hospitalization in the 2 weeks after prison release.
Health Care Utilization
After 12 months of follow-up, 37.7% of TC and 47.1% of EPC participants (P = .18) made 2 or more visits to their assigned primary clinic according to safety net registry data ( Table 2 ). The median number of primary care appointments was the same for TC and EPC participants (1 visit; interquartile range [IQR] = 0---5). The TC participants were less likely to make any visits to the ED compared with those randomized to EPC (25.5% vs 39.2%; P = .04). They were also less likely to make 4 or more visits to the ED (2.0% vs 7.8%; Figure 2 ). When we adjusted for time incarcerated and deaths, TC participants had a 51% lower annual rate of ED visits, with an incidence rate ratio of 0.49 (95% confidence interval [CI] = 0.34, 0.70).
There were no differences in hospitalizations (10.2% vs 14.7%; P = .34) between the 2 intervention groups; the hospitalization incidence rate ratio was 0.89 (95% CI = 0.44, 1.82). A review of primary admitting diagnoses in the 26 hospitalizations demonstrated that 34.6% of hospitalizations were for infectious etiologies, 19.2% were for musculoskeletal injuries, 15.4% were for nonemergent surgeries, 15.4% were for complications of diabetes, 11.5% were for gastrointestinal diseases, and 3.8% were for psychiatric diagnoses. Two participants died in the group randomized to TC; none died in the EPC group.
Return to Jail
We found no difference in rates of return to jail between the groups (58.1% vs 52.9%; P = .46) nor in time to first incarceration among those who returned to jail (120.3 vs 138.3 days; P = .31) in our time-to-event analysis. The median (IQR) days of incarceration for TC participants compared with EPC participants was 6 (0---18) versus 1 (0---18; P = .11).
DISCUSSION
In a population of recently released prisoners with high rates of chronic medical, psychiatric, and substance abuse problems and low rates of previous primary care engagement, Responses were not mutually exclusive. Individuals could choose both primary care clinic and emergency department. h Denominator is among individuals who are currently on at least 1 daily prescription (n = 68 for Transitions Clinic and n = 71 for expedited primary care). WIT.0137.0001.0354
we observed no difference in engagement in primary care between the 2 intervention arms. Both interventions engage individuals into primary care through outreach immediately after prison release and early transitional care followed by an expedited primary care appointment. More than 60% of study participants were seen in a primary care clinic at least once in the 12-month follow-up period of our study, and 42% were seen 2 or more times, suggesting that individuals released from prison will use and remain in primary care if efforts are made to provide access to care immediately upon release. We found a 15% absolute reduction in the proportion of participants with any ED visits and a 51% reduction in the rate of ED visits among those participants who received ongoing primary care in TC compared with EPC. Given the current interest in care management for high-risk, high-utilizing populations in primary care, 14, 15,25---28 this PC-CCM intervention may be an effective model for reducing ED utilization in recently released prisoners. These data suggest that a small number of patients may account for a large part of the difference in acute care utilization and that the PC-CCM intervention was effective at reducing both any ED use and frequent utilization. In contrast to standard care management programs, which employ individuals with nursing or social work degrees, 28---30 our study used a CHW with a past history of incarceration, who had completed a 6-month certificate program at a community college. Also, this intervention employed primary care providers with past experience working with recently released prisoners; it is possible that providing training in residency or continuing medical education courses could sufficiently train primary care providers to care for former prisoners. Future studies should examine the ability to replicate these findings in other community health centers caring for formerly incarcerated patients. Although participants had an initial transitional visit within 2 weeks of prison release, 28 participants (14.0%) reported an ED visit and 9 individuals (4.5%) reported being hospitalized between prison release and the transitional visit that occurred before study enrollment. These visits were self-reported, occurred before enrollment in the study, and could not be confirmed by registry data. This suggests that future interventions should bridge health care from prison to the community earlier and that CHWs should engage individuals with chronic conditions before prison release. Alternatively, health care teams that work in both the community and the correctional facility could provide continuity of care for prisoners, such as the successful program in the Hampden County jail in Massachusetts, although this may be limited by proximity of communities and correctional facilities. 30, 31 Our interventions showed no statistically significant difference in hospitalization rates. Because no study in the United States has systematically investigated rates of hospitalization postrelease, there was no basis for comparison. We may have had insufficient power to evaluate hospitalization rates. However, our data illustrated that many hospitalizations were attributable to acute injuries from unintentional injuries or assaults. These may be important targets for future interventions and point to the need for community-based violence reduction strategies. 30, 32, 33 We also found significant rates of return to jail in both groups with no demonstrable difference between the 2 intervention groups. Released prisoners residing in San Francisco have one of the highest rates of recidivism in the country (78.3% of released inmates return to prison within 3 years of release). 34 Changes in incarceration rates in San Francisco may be less amenable to primary care---based interventions as other studies have suggested. 35, 36 This randomized trial is the first to demonstrate that older adults and those with chronic conditions leaving prison can be engaged into primary care and that a tailored PC-CCM program can reduce both any ED utilization and frequent ED utilization. This study capitalized on a high participation rate and broad inclusion criteria, a 12-month follow-up, blinded collection of outcome data, and complete data for 100% of the sample from the city's only public safety-net health care system. Despite this, we could not assess the types and costs of services provided. It was unclear whether ED visits were for prescription refills, injuries, or for treatment of life-threatening conditions. We were unable to obtain utilization data from health care providers outside the San Francisco safety-net system, including private EDs or reincarceration data from jail systems outside San Francisco County Jail, in communities where participants may abscond. However, SFGH is the only public ED in the city, and previous studies in California have demonstrated that the majority of ambulatory health care utilization of recently released prisoners occurs in the public health system. 37 Under randomization, these limitations would have affected both groups equally. Because participants were recruited after a transitional health care visit, we may have selected participants who were already predisposed to primary care utilization, thereby limiting generalizability of our results. In addition, comparison of TC to EPC does not represent current care within most safety-net systems, where CHWs do not attend a weekly parole meeting, and transitional visits and expedited primary care follow-up visits are not provided. The study design may bias our results toward the null hypothesis, and we might expect greater reductions in ED utilization if we had compared TC to the current standard of primary care for recently released prisoners. Finally, we do not know whether our findings are generalizable to other locations, including rural settings where there is not a robust safety-net system. However, we designed and evaluated 2 interventions that we believe are replicable in any community health center.
As the number of individuals released from prison continues to grow for the foreseeable future, 4 local communities must confront the rising costs of caring for this population in times of limited resources. National health reform brings the promise of coverage for many of these high-risk, recently released prisoners through Medicaid expansion, 38 increased investment in patient-centered medical homes, and increased reimbursement for care management programs. 15 
